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Surface Resistivity and Surface Resistance Measurements 
Using a Concentric Ring Probe Technique 

NAniliam A. Maryntak. Toshio Uehara, MacieJ A. Noras 

Abstract The relationship between surface resistivity and surface resistance is established and 
explained. 



1 Introduction 



Concepts of surface resistance and surface resis- 
tivity can be sometimes confusing. Definitions of 
both terms can be found in many books and stan- 
dards [1-4]. Surface resistance, Rs, is defined In 
all of the aforementioned literature sources as the 
ratio of a DC voltage U to the current, /« flowing 
between two electrodes of specified configuration 
that are In contact with the same side of a material 
under test (Figure 1). 



(1) 



Surface resistivity p^, on the other hand. Is deter- 
mined by the ratio of DC voltage U drop per unit 
length L to the surface current U per unit width D, 



Pb 



u 



(2) 
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electrodes 



material 



Figure 1: Basic setup for surface resistance and 

surface resistivity measurement- 
Surface resistivity is a property of a material. The- 
oretically It should remain constant regardless of 



the method and configuration of the electrodes 
used for the surface resistivity measurement A 
result of the surface resistance measurement de- 
pends on both the material and the geometry of 
the electrodes used in the measurement The 
physical unit of surface resistrv'ity fs Ohm (n). The 
legitimate unit of the surface resistance Is also 
Ohm. Because of that surface resistivity and the 
surface resistance are often mixed up. In order 
to differentiate between the two, surface resisth^- 
ity is oflen expressed also In Qhm/smiatfi-ifl /sgL^ 
which is not a valid LlHHIrom the dImenslonaianaP" 
ysis point of view. 



2 Surface resistivity 
surface resistance 



2.1 Current density and surface cur- 
rent density 

It is possible to establish a relationship between 
the surface resistance and surface resistivity for 
any electrode configuration. An idea of the cur- 
rent density is very helpful In understanding of that 
relationship. Consider two samples of a material 
as shown in Figure 2. With a constant voltage U 
and both samples made of the same material the 
amount of current flowing through the material will 
be different The thicker bar (sample #1) conducts 
*more easily" than the thin bar (sample #2). One 
may use a water pipe analogy - given a constant 
water pressure, there will be more water per unit 
time coming through the pipe with a larger diame- 
ter. The flow density, be it water or electric current, 
is the amount of flow passing through a unit area 
of the pipe or the sample of the material. The sur- 
face area is perpendicular to the direction of the 
flowing current (or water). 
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